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Yosio Kobayasi* & Kazuko Konno* : Watermoulds isolated 
from soil in Tsushima Island (2) 

/h#«ir • bftM Lfcykmm (2) 

20. Achlya americana Humphrey in Trans. Amer. Phil. Soc. (N. S.) 17: 
116 (1893) ; Nagai, Stud. Jap. Saprol. p. 16, pi. 3 fig. 22-25, pi. 4, fig. 1, 2 
■(1931) ; Johnson, Achlya p. 71, pi. 19, fig. E, F (1956). 

Hyphae slender, sparingly branched, 15-55 p thick. Zoosporangium Adi¬ 
lya- type. Encysted spores 8-10 p. Oogonia densely arranged with short 
•stalk on thick fertile hyphae, globose or pyriform, 50-100 p (65-70 p) in 
■diameter, wall smooth, without projection, thin, pitted, containing 2-14 (4- 
•6) spores. Oospores globose or subglobose 22-46^ (23-28^), thin-walled, 
■ochraceous, with a large eccentric oil drop. Antheridial branch not coiled, 
monoclinous or diclinous, attached on oogonia by projections or laterally 
■appressed. 

Hab. Isolated from soil No. 4 with hemp seed as bait. 

21. Achlya dubia Coker. Saprol. p. 135 pi. 49 (1923) ; Johnson, Achlya 
;p. 56 pi. 10 fig. A-C (1956). 

Hyphae 20-75 p thick, sparingly branched. Zoosporangia cylindric or 
long clavate, 300-350x24-28^, apically pored, frequently producing dictyoid 
■or thraustothecoid zoosporangia. Oogonia laterally and densely arranged 
■on thick hyphae with short stalk, globose or pyriform, 45-90 p in diameter, 
wall smooth, unpitted, containing 2-7 oospores. Oospores globose or sub- 
globose, 26-35 p, thick-walled, smooth, ochraceous, with an eccentric large 
•oil drop, oogonial stalk slender, comparatively short, 26-117 x 10-13 p. An¬ 
theridial branch diclinous, laterally appressed. 

Hab. Isolated from soil No. 30 and 18. 

22. Achlya hypogyna Coker et Pemberton in Bot. Gaz. 45 : 194 fig. 1-6 
(1908) ; Johnson, Achlya p. 26 pi. 2 fig. J-P (1956). 

Hyphae slender, 15-30 p, thick, thin-walled, smooth, branched, terminal 
branches copiously ramose. Zoosporangia few terminal, clavate, 200-250 x 
-35-50 p. Cyst globose, 7-8 p in diameter. Oogonia abundant, terminal or 
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intercalary, globose or cylindric, frequently catenate, distinctly with many 
papillae, 30-60 p. in diameter, unpitted, containing 1-5 or more oospores. 
Oospores globose or slightly ellipsoid, 20-28 p. in diameter, thick-walled, 
ochraceous, centric, subcentric or with 1-several oil drops. Antheridial 
branches usually lacking, diclinous or hypogynous one produced. 

Hab. Isolated from soil No. 55. 

23. Achlya recurva Cornu, in Ann. Sci. Nat. Bot. Ser. 5 (1.5) ; 22 (1872) ; 
Johnson, Achlya p. 89 pi. 21 fig. A, D (1956). 

Gemmae produced, irregularly branched. Oogonia abundant, lateral with 
short stalk, subglobose, 30-50 [i in diameter, wall unpitted, densely covered 
with wall ornamentations which are 5-25 /u long. Stalks comparatively thick 
and bent. Oospores globose or ellipsoidal, 1-3 or more in number, 20-30 /j. 
in diameter, with 1-2 eccentric oil drops. Antheridial branches monoclinous 
or rarely androgynous. 

Hab. Isolated from soil No. 14 and 31. 

24. Achlya sp. 

Hyphae thick, 20-70 /u, sparingly branched, straight. Gemmae abundant, 
filiform, clavate, forked or irregularly branched, commonly functioning as 
zoosporangia of Achlya- type. Oogonia globose or elongated, 85-125 /j. or 
more long, smooth or sparingly papillate, unpitted, single or 2-3 catenate, 
containing 2-10 oospores. Oospores globose, 19-40 p. in diameter ochraceous, 
finely granulous. 

Hab. Isolated from soil No. 34 and 49. 

An unique characteristic of the species is the formation of branched 
gemmae. 

25. Aphanomyces laevis De Bary f. Keratinophilus Ookubo et Kobayasi 
in Nagaoa 5: 5 figs. 4, 5 (1955). 

Hyphae 5-8 /j in diameter, densely branched. Zoosporangia produced 
from undifferentiated vegetative hyphae, long or short hyphal, 32-80x6-7^. 
Zoospores encysting upon emergence at the orifice ; cysts globose, hyaline, 
7 n in diameter. Oogonia terminal on main hyphae or on lateral branches, 
globose or pyriform, single or catenate, hayaline or pale ochraceous, 24-33 ^ 
in diameter, wall roughened, but without papillae. Oospores globose, 19-24 ^ 
in diameter, pale ochraceous, somewhat thick-walled, smooth, contents fine 
granules with a large central or subcentral oil globule. Antheridia clavate. 
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androgynous, stalk copiously branched. 

Hab. Isolated from soil Nos. 18, 35, 40, 43, 51 and 56 using human hair 
as bait. 

26. Dictyuchus monosporus Leitgeb. in Jahrb. Wiss. Bot. 7 : 357 (1869) 
Nagai, Stud. Jap. Saprol. p. 27 pi. 7 fig. 7-11 (1931) ; Coker et Matthews, 
North. Amer. FI. 2 (1) ; 52 (1937) ; Cejp. Flora CSR, Oomycetes p. 257 fig. 
97-99 (1959). 

Hyphae thick, sparingly branched, 19-35 p thick, terminal branches long, 
slender, 6-7 p thick. Zoosporangia laterally or apically produced, long clavate, 
175-325x20-25^, Dictyuchus- type only. Cyst globose 8-9 p, Oogonia terminal 
on long branches, single or 2-4 catenate, ovoid, 20-28 p in diameter, wall 
smooth, unpitted, containing a large oospore. Oospore globose, 17-25 p,. 
ochraceous, smooth, thick-walled, with a large centric oil drop. Antheridial 
branches vigorously branched, densely coiled around oogonia, androgynous, 
origin, same thickness with oogonial stalk, 6-7 p. 

Hab. Isolated from soil No. 21. 

So far as the authors’ observation, all of the antheridial branches ori¬ 
ginate androgynously as illustrated by Cejp. 

27. Dictyuchus sp. 

Hyphae slender, 6.5-13 p thick. Zoosporangia clavate, ellipsoid or irre¬ 
gularly branched, 75-150x20-30^, Dictyuchus-type only. Cyst globose, 6.5- 
9 p. Oogonia terminal on short or long branch, single or 2-3 catenate, glo¬ 
bose or pyriform, rarely irregularly formed, 28-46 p in diameter, smooth,, 
unpitted, not so thick-walled, containing single oospore. Oogonial stalk, 
frequently changed into zoosporangia. Oospore globose, single, thick-walled,, 
ochraceous, 23-37 p in diameter, smooth, with a subcentric large oil drop.. 
Antheridial branch sparse, androgynous, apically appressed on oogonia. 

Hab. Isolated from soil No. 2. 

The most characteristic feature of this strain is the formation of the; 
irregular zoosporangia. 

28. Saprolegnia sp. 

Hyphae 15-60 p (15-25 p ) thick, growth limited. Zoosporangia terminal, 
clavate, 80-100x20-25^, Saprolegnia-type. 

Oogonia commonly terminal, globose, smooth or with several papillae,, 
frequently catenate, 16-24 p, producing a large oospore. Oospores globose,. 


- 13 - 




14 


'$) H 46 # $ 1 


SSSl 46 ^ 1 n 



Fig. 5. A-C. Saprolegnia sp. (no. 28). A. Zoosporangium. B. Antheridia & oogonia. C. 
Dictyuchus -type zoosporangia. D-G. Saprolegnia sp. (no. 29) Gemmae, partly function¬ 

ing as zoosporangia, and normal zoosporangium (F). H-J. Thraustotheca clavata. H, I. 
Antheridia & oogonia. J. Zoosporangia. (C, D, E, F, G, J X130, A, B, H, I x 1,000) 

18-22 n in diameter, thick-walled, contents granular, without large oil drop. 
Antheridia scarce, probably producing oospores parthenogenetically. 

Hab. Isolated from soil No. 41. 

Sexual organs of this strain seem to be near those of Dictyuchus mono- 
sporus, although the sporangia are the Saprolegnia- type. 

29. Saprolegnia sp. 

Hyphae extending, 15-50 n thick. Gemmae produced from hyphae or 
zoosporangia terminally or laterally, globose, clavate or irregularly branched, 
frequently catenate, ochraceous. Zoosporangia terminal, clavate, proliferate, 
125-250 x 25-40 ft, with 1-2 long discharge-tube, frequently producing gemmae, 
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rarely forming Dictyuchus- type zoosporangia (200 x 15 p). Sexual organ 
unknown. 

Hab. Isolated from soil No. 43. 

In the characteristics of gemmae and papillate zoosporangia, the present 
strain seems to be near Saprolegnia litoralis Coker. 

30. Thraustotheca clavata (De Bary) Humphrey in Trans. Amer. Phil. 
Soc. 17: 131 (1893) ; Coker, Saprol. p. 148 pi. 51 (1923) ; Coker et Matthews, 
North Amer. FI. 2(1) : 51 (1937) ; Cejp, Flora CSR, Oomycetes p. 277 fig. 
107 (1959). 

Hyphae in strong clusters, 7-26 p thick, branched. Zoosporangia ter¬ 
minal short clavate, 135-210x57-80 p, hyaline, wall disintegrated at maturity. 
Zoospores globose, 10-13 p in diameter, encysting within the sporangia. 
Oogonia with long stalk on the secondary hyphae, pyriform, moderately 
thick-walled, smooth, seemingly unpitted, 40-50 p, containing 2-12 (4-6) spores. 
Oospores ovoid or subglobose, 16-22 p, smooth, thick-walled, hyaline with 
an eccentric large oil globule. Antheridia diclinous or androgynous, 4-5 p 
thick, laterally appressed or intercalarly attached. 

Hab. Isolated from soil No. 19. 

31. Allomyces anomalus Emerson in Lloydia 4 : 133 (1941) ; Sparrow, 
Aquat. Phyc. ed. 2. p. 678 fig. 40 D-E (1960). 

Hyphae 11-14^ thick. Resting spores 44-50x33-40^, ochraceous, finely 
pitted, 6-7 pits in 10 p, contents finely granular. 

Hab. Isolated from soil No. 1, 32 and 52, using hemp seed as bait. 

* * * * 
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